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* Background

e Validation sites time series
 Deep Convective Clouds (DCC) time series

* Inter-channel consistency analysis using validation
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e Summary & future work



Background

e Visible Infrared Imaging Radiometer Suite (VIIRS): 22 spectral bands
— 14 Solar Reflective Bands (RSB)
— 7 Thermal Emissive Bands (TEB)
— 1 Day-Nigh Band (DNB)

* On-board calibration is complex

* ltisimportant to use independent validation time series to evaluate post-
launch calibration stability

— Require large volume of data
— Very time consuming

Objective: develop long-term validation time series for
VIIRS calibration stability monitoring

— Validation sites time series over well-establish sites
— Deep Convective Clouds (DCC) Time Series
— Maximize automation




Validation Sites Time Series
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Hawaii (2012/02 — present)
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Deep Convective Clouds (DCCs) Time Series



VIIR DCC Time Series

* Deep Convective Clouds (DCCs)
— extremely cold clouds mostly occur over the ITCZ
— Start from PBL and ascend to the TTL
— Bright calibration targets with nearly Lambertian reflectance

* The DCC Technique

— Widely used for RSB vicarious calibration

Hu et al. 2004; Doelling et al. 2013, 2004; Aumann 2007; Minnis et al. 2008 ;
Sohn et al. 2009; Fougnie and Bach 2009; Chen et al. 2013

— Statistical -based

— Advantages
* Above DCCs, minimal atmospheric effects
* Identified using a single LWIR band centered at ~11 um (TB11)
* Abundance of data
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VIIRS DCC Identification Criteria

(Adapted from Doelling et al. 2013; Minnis et al. 2008)

1. TB11(M15/I15) <= 205 K
2. 0 (TB11) of the subject pixel and its eight adjacent pixels <= 1K
3. o (ref) ofthe subject pixel and its eight adjacent pixels <= 3%
4. Solar zenith angle (SZA) <=40°
5. View zenith angle (VZA) <= 35°
- to avoid the bow-tie effect in VIIRS SDR product
AR s Area of Interest
ey Lattvo 2510 #25°

e G deni =150 t0 - 60 °
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obability Distribution Functions( PDFs)

Anisotropic effects corrected using Hu et al. (2004) Angular Distribution Model
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DCC Radiometric Sensitivity
(M5, M7, 12, June-Sep 2013)

Sensitivity to calibration bias * Mean & mode insensitive to TB11 calibration bias on the
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[IRS DCC Mode Time Series
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ion Changes Detection Using
DCC mode time series
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bration Change Detection Using
DCC band ratio time series
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DCC vs SNO (polar)

VIIRS DCC Mode Time Series vs.
RS-MODIS(Aqua-collection6) SNO Time Series
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Inter-channel consistency analysis
using validation time series

1. M7 vs. 12 comparison
2. M10 vs. I3 comparison
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M7 vs. 12 Comparison

Likyand

1.05F Difference=  0.2% 3
= - L S : H B e
Sl T M7 is generally consistent with 12
0.95F 3
Sep, 2013 Apr, 2014 . . . . .
S w o 0-0.2% (validation sites time series)
Days since launch (DSL
Lo — : 0.2% (DCC time series)
1050 Difference=  (.2% =
IN: E
?«TLOO_ seef 8008008 000 SORDARRMadbes doddss ds
- 0.952— —
c.9ok . . . . . ]
650 700 750 800 850 500 950
Days since lounch (DSL)
1.10F ; - - 3 - I ' -
E SoneranDesert ! _ ] 104 — B . |
1.05F Difference= 0.0% 3 B 12— M7 differenc 0.2% ]
S 100f  0uem0000 & OGO G0 4o - 1
 oesE E & 12— —
F ] = L _
a0tk . . . . . 3 o B |
50 7o EEOS sinces?u?.mch (DSSSL{-; %00 950 g B 1
g £ 1.00 T S 2 a0
1.10 E DomeC oite _ oo ] o i t t |
. E E 3 L Sep, 2013 Apr, 2014 1
§ 1.00[ FES R SOl RN Se s St £ o 0.98— —
0.95F -12 aggregated to 750 m to match M7 i
c.aok . ‘ . . ] B T
650 700 750 800 B850 a00 0.96— —
Days since lounch (DSL) = | | | | E
1.10F — - - - - . 2013.6 2013.8 2014.0 2014.2 2014.4
L Mali1 ] Time
1.05E Difference= —0.0% 3
%1.0@% 0Bl 410 Os Gro SriMrassrcttes O oub :
o L ¢ ]
0.95F 3 . 19
0.90F . . . . . i BRDF & atmo. effects cancel out by band ratio

[$%10] F00 Fisin B0 250 =18 18] a50



M10 vs. I3 Comparison
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Summary & Future Work

STAR VIIRS SDR support team developed validation time series for VIIRS
calibration stability monitoring
— Validation sites time series
* Automatic data collection since Sep, 2013
* 30 globally distributed sites
* RSB & TEB bands time series & band ratio time series update daily

— DCC time series

* Completed M1-M5, M7 (2012/03 — present) , update monthly
* Capable of capture calibration changes

Next Step

— Improve quality control for validation time series, esp. for sites over oceans & lakes
— Support DNB

— Incorporating historical data for all sites (CLASS)

— In-depth data analysis (BRDF, atmosphere correction, ...)

— Develop DCC time series for DNB (day/night), M8-M11, 11-13

The methodologies can be adapted easily to support future JPSS missions
and other instruments such as GOES-R/ABI.
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Backups
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Time Series (Mean)
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Major calibration changes can also be observed in the mean time series
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But, annual cycle more obvious than the mode time series



